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(54) PROBE FOR TESTING ELECTRIC CIRCUIT 

(57)Abstract 

PURPOSE: To improve an inspection accuracy and to 
improve durability by arranging probes at a fine pitch and 
making contact pressures to inspection points uniform. 
CONSTITUTION: Since protruding directions of bent parts 32 
of probes 30 are aligned in a direction perpendicular to an 
arranging direction of the probes 30 and deforming directions 
of the parts 32 of the probes 30 are set to the same 
direction, no contact occurs between the probes 30, and 
hence a pitch between the adjacent probes 30 can be 
narrowed. Since stored states to be restored of the parts 32 
are unified, protruding amounts of heads 31 of the probes 30 
are uniformly brought into elastic contact with inspection 
points of surfaces to be inspected of a circuit board to be 
inspected. Since the heads 31 of the probes 30 are uniformly 
brought into elastic contact with the inspection points, a 
contact resistance can be uniformly held even in the case of 
inspection of an electronic component of an IC, etc., 
particularly to be operated by a very small current, and 
hence the reliability of an inspection accuracy can be 
improved. 
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CLAIMS 



[Claim(s)] 

[Claim 1] By making the single linear probe held at the guide electrode holder and the pin 
maintenance block **** at the check point of the inspected circuit board, it is the probe for an 
electrical circuit test which is a probe for an electrical circuit test which performs an electrical 
circuit test, and is characterized by coming to prepare the bend formed of bending processing in the 
pars intermedia of said probe, and performing **** to the check point of said probe according to 
deformation of said bend. 

[Claim 2] Said single linear probe is a probe for an electrical circuit test according to claim 1 
characterized by being formed with the shape memory alloy. 

[Claim 3] Said single linear probe is a probe for an electrical circuit test according to claim 1 
characterized by being formed with the superelastic alloy. 

[Claim 4] It is the probe for an electrical circuit test according to claim 1, 2, or 3 characterized by 
holding each end section side ****(ed) by said check point of said probe free [the slide to said guide 
electrode-holder side ], and holding each other end side of said probe at said pin maintenance block 
side while two or more implantation of said single linear probe is carried out at said guide electrode 
holder and a pin maintenance block and the directivity of the bend of said probe is unified. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the probe for an electrical circuit test which inspects 

the electrical characteristics of the circuit board. 

[0002] 

[Description of the Prior Art] In order to inspect a printed circuit board, IC components, etc. 
promptly in recent years, a probe is made to contact many check points simultaneously, and the 
probe for an electrical circuit test which inputs into a circuit tester the electrical signal acquired 
through these probes, and inspects electrical characteristics has spread. 
[0003] Drawing 1 and drawing 2 show an example of the probe card of circuit checking formed 
minutely to a silicon wafer among such probes for an electrical circuit test, and the probe 51 which 
this disc-like object 50 meets radially a part for the core of the disc-like object 50, and has two or 
more elastic force is arranged. The point of each probe 51 is brought together in the location looked 
into through the feed hole 52 of the disc-like object 50. 

[0004] If it faces inspecting and the disc-like object 50 descends to the wafer circuit board 54 side, 
the point of each probe 51 **** by the force of the downward direction of an arrow head in the 
circuit of the wafer 53 of the wafer circuit board 54 according to its elastic force. Thereby, a 
continuity test is performed by taking a flow with the circuit of a wafer 53, and each probe 51 by the 
circuit checking universal circuit tester which is not illustrated. 

[0005] However,' in such a probe card, when the point of each probe 51 **** by the force of the 
downward direction of an arrow head, and each probe 51 bends, each point slides in the horizontal 
direction of an arrow head. For this reason, it is necessary to make the point of measurement (point 
of contact) of the circuit side of a wafer 53 suit, and the severe demand is called for in total- 
precision in the case of migration of the point by about [ attaching a blemish to the circuit side of a 
wafer 53 ], and sliding. 

[0006] There is a probe for an electrical circuit test it was made to make **** a probe from a 
perpendicular direction to check points, such as a printed circuit board, as what cancels such 
nonconformity. 

[0007] That is, as shown in drawing 3 , an off-shot fixture 1 and the universal pin board section 2 are 
consisted of by the probe for an electrical circuit test. The superior lamella 3, the medium plate 4, 
and inferior lamella 5 made from an insulating material are prepared in the off shot fixture 1, a 
superior lamella 3 and a medium plate 4 approach mutually, and it is arranged in parallel, and these 
are made to estrange an inferior lamella 5 and it is arranged in parallel. 

[0008] Moreover, the input-side breakthrough 6 which made the superior lamella 3 and the medium 
plate 4 correspond to check points, such as a printed circuit board, is drilled, and the output side 
breakthrough 7 of a large number arranged in the shape of [ of 2.54mm pitch ] a matrix corresponding 
to the below-mentioned lock-pin is drilled in the inferior lamella 5. And many wire probes 8 are 
inserted in these input-side breakthroughs 6 and the output side breakthrough 7, and ****** to a 
superior lamella 3 is made by contact head 8a of the cone form where these are formed in the end 
section side. 

[0009] On the other hand, many lock-pins 10 are implanted in the universal pin board 9 made from 
the insulating material of the universal pin board section 2. These lock-pins 10 are arranged in the 
shape of a matrix for example, in 2.54mm pitch. And cone-like contact section 8b by the side of the 
other end of the wire probe 8 is in contact with the end of these lock-pins 10. The other end of a 
lock-pin 10 is connected to the circuit checking universal circuit tester which is not illustrated 
through lead wire 11. 

[0010] With such a configuration, if a fixture is pressed by inspected substrates, such as a printed 



circuit board, at the time of inspection, while the thrust is absorbed by the elastic deformation by the 
buckling of the wire probe 8 between a medium plate 4 and an inferior lamella 5, the contact head 8a 
**** it at each check point of an inspected substrate. 
[0011] 

[Problem(s) to be Solved by the Invention] However, since the configuration made to **** contact 
head 8a to each check point of an inspected substrate by the elastic deformation by the buckling of 
the wire probe 8 is taken and the directivity of the elastic deformation of the wire probe 8 differs, 
respectively, it is necessary to prepare spacing of extent which does not contact mutually by the 
elastic deformation by the buckling between each wire probe 8, and to prevent a mutual interference 
in the conventional probe for an electrical circuit test mentioned above. Therefore, there was a 
problem that it was impossible to make pitch spacing of the wire probe 8 narrow to about 1.27mm, 
and IC components with the lead wire of a ** pitch etc. could not be inspected. 
[0012] Moreover, since the thing of the die length with each same wire probe 8 is used, According to 
the size of the location gap with the input-side breakthrough 6 and the output side breakthrough 7 in 
which the wire probe 8 is inserted, the height of contact head 8a of the wire probe 8 is different. 
Since variation was produced in ****** of each contact head 8a to each check point of an inspected 
substrate, ****** to each check point of an inspected substrate differed, and there was a problem 
that the check point of the large part of ****** will receive a damage. 

[0013] Furthermore, since variation was produced as mentioned above in ****** of each contact 
head 8a to each check point of an inspected substrate, ****** to each check point of an inspected 
substrate differed and the contact pressure of contact head 8a of the wire probe 8 to each check 
point differed, there was a problem that there was a possibility that the dependability of inspection 
precision may be missing in inspection of electronic parts, such as IC which operates especially with 
a minute current. 

[0014] Furthermore, since the configuration which contact head 8a is made to **** by the elastic 
deformation by the buckling of the wire probe 8 at each check point of an inspected substrate is 
taken again and the metal fatigue of the wire probe 8 increased according to the count of inspection 
of the electrical characteristics of the circuit board, there was a problem also in respect of 
endurance. 

[001 5] This invention aims at offering the probe for an electrical circuit test which coped with such a 
situation, accomplished, can arrange a probe in a minute pitch, can equalize contact pressure to a 
check point, can raise inspection precision further, and can moreover raise endurance. 
[0016] ■? 

[Means for Solving the Problem] Invention according to claim 1 is a probe for an electrical circuit test 
which performs ; an electrical circuit test by making the single linear probe held at the guide electrode 
holder and the pin maintenance block **** at the check point of the inspected circuit board, and it is 
characterized by coming to prepare the bend formed of bending processing in the pars intermedia of 
said probe, and performing **** to the check point of said probe according to deformation of said 
bend. 

[0017] Invention according to claim 2 is characterized by forming said single linear probe with the 
shape memory alloy. 

[0018] Invention according to claim 3 is characterized by forming said single linear probe with the 
superelastic alloy. 

[0019] It is characterized by holding each end section side in which invention according to claim 4 is 
****(ed) by said check point of said probe while two or more implantation of said single linear probe 
is carried out at said guide electrode holder and a pin maintenance block and the directivity of the 
bend of said probe is unified free [ the slide to said guide electrode-holder side ], and holding each 
other end side of said probe at said pin maintenance<:block side. 
[0020] 4 t . * * 

[Function] In the probe for an electrical circuit test of this invention, ****** to the check point of a 
probe can be obtained by the bend by bending processing prepared at least in the pars intermedia of 
a probe.' 

[0021] Moreover, since the directivity of the bend of a probe is unified and contact by the elastic 
deformation between probes is not produced when two or more implantation of a guide electrode 
holder and the linear probe single to a pin maintenance block is carried out, pitch spacing of each 
probe can be narrowed. 

[0022] Furthermore, since the guide electrode holder and the pin maintenance block are attached 
free [ attachment and detachment ] to the pin maintenance plate, a probe is easily exchangeable by 
exchanging a guide electrod<| holder and a pin%iainteri§nce blo^pk. 



[0023] Furthermore, since the restoration condition of the bend of each probe can be unified by 
forming a single linear probe with a shape memory alloy again, ****** of the probe to the check point 
of the inspected circuit board can be equalized and ****** becomes equal collectively, inspection 
precision can be raised. 

[0024] Moreover, since a bend is restored to a storage condition by applying heat to a bend and the 
metal fatigue by elastic deformation like before does not arise, projection of a probe can also solve 
the problem in the field of endurance. 
[0025] 

[Example] Hereafter, the detail of the example of this invention is explained based on a drawing. 
Drawing 4 shows one example of the probe for an electrical circuit test of this invention. As shown in 
this drawing, two or more lead patterns 21 connected to the circuit checking universal circuit tester 
of a graphic display abbreviation are arranged by the probe card 20 which is a base substrate. The pin 
maintenance plate 22 made from an insulating material is attached in a part for the core of a probe 
card 20. The pin maintenance plate 22 is fixed to a part for the core of a probe card 20 by equipping 
with the screw of a graphic display abbreviation the bis-hole 23 prepared in the perimeter of the pin 
maintenance plate 22 on the occasion of anchoring of the pin maintenance plate 22. 
[0026] The pin maintenance block 24 and the guide electrode holder 25 which are a test head are 
attached in a part for the core of the pin maintenance plate 22. The pin maintenance block 24 and 
the guide electrode holder 25 are fixed to a part for the core of the pin maintenance plate 22 by 
equipping with the screw of a graphic display abbreviation the bis-hole of the graphic display 
abbreviation prepared in the perimeter of these pin maintenance block 24 and the guide electrode 
holder 25 on the occasion of anchoring of these pin maintenance block 24 and the guide electrode 
holder 25. The hot blast blowing-in opening 26 with which hot blast is blown is formed in the 
periphery edge of the guide electrode holder 25, and hot blast is blown through the hot blast blowing- 
in opening 26 at the time of inspection. 

[0027] In the upper part of the guide electrode holder 25, the head 31 of a probe 30 projects in the 
same height. The bend 32 by which bending processing was carried out is formed in the probe 30. 
Here, this probe 30 is formed with the shape memory alloy which consists of Ti-nickel, Gu-aluminum- 
nickel of Cu system, or a Cu-Zn-aluminum alloy, and a bend 32 reverts to a storage condition by the 
hot blast blown through the above-mentioned hot blast blowing-in opening 26. In addition, if it is in a 
probe 30, you may form not only with a shape memory alloy but with a superelastic alloy. 
[0028] Moreover, contact regulation pin 30A protrudes on the periphery edge of the guide electrode 
holder 25, Here, the height of contact regulation pin 30A is made higher than the head 31 of a probe 
30. When hot blast is blown through the hot blast blowing-in opening 26 and a bend 32 reverts to a 
storage condition, the height of the head 31 exceeds contact regulation pin 30A. 
[0029] Drawing 5 shows the anchoring condition of a probe 30, and the head 31 of a probe 30 is 
inserted in insertion hole 26a of the guide plate 26 prepared in the guide electrode holder 25. Other 
parts of a probe 30 are inserted in each insertion hole 27a, 28a, and 29a of the maintenance plates 
27, 28, and 29A. The other end side of a probe 30 is electrically connected to the cable 40 through 
the connection material 41 mentioned later. The cable 40 is inserted in insertion hole 29a of the 
maintenance plates 29B and 29C. 

[0030] The bend 32 prepared in the probe 30 is held between the maintenance plate 27 and 28, and 
when the bend 32 contacts the maintenance plates 27 and 28, the omission stop of a probe 30 is 
made. Moreover, the projection direction of the bend 32 of each probe 30 is arranged in the direction 
which intersects perpendicularly to the arrangement direction of a probe 30, Since the deformation 
direction of a bend 32 is made into the projection direction of a bend 32 and contact does not arise 
between probe 30 by this, the pitch between ****** probe 30 can be narrowed. 
[0031] Moreover, opening 25A prepared in tjie guide electrode holder; 25 is oqen for free passage to 
the above-mentioned hot blast blowing-in opening. 26, and the hot blast blown from the hot blast 
blowing-in opening 26 is sprayed on the bend 32 of each probe 30. Thereby, as the bend 32 of each 
probe 30 shows drawing 4 , by restoring to the condition which shows as a continuous line from the 
condition shown with a broken line, the height of the head 31 of each probe 30 exceeds contact 
regulation pin 30A, and **** according to the elastic force of a bend 32 at the check point by the 
side of the control surface of the inspected circuit board of a graphic display abbreviation. 
[0032] The connection material 41 which connects a probe 30 and a cable 40 electrically has taken 
the configuration which shows drawing 7 . That is, to the conductive barrel 42 of the connection 
material 41, the cable 40 has fixed with solder. The movable pin 44 energized up by the coil spring 43 
is arranged in the barrel 42 interior. The conductive contact section 45 prepared in the head of the 
movable pin 44 is ****(ed) to the other end,side of the shape.pf an a#te angle of a projDe 30 



according to the energization force of a coil spring 43. 

[0033] In such a probe for an electrical circuit test of a configuration, if the inspected circuit board of 
a graphic display abbreviation is pressed at a probe 30 side at the time of inspection, the control 
surface side of the inspected circuit board will contact contact regulation pin 30A. In this condition, 
since the head 31 of a probe 30 is located in a location lower than contact regulation pin 30A, 
contact to the head 31 of a probe 30 and the check point by the side of the control surface of the 
inspected circuit board is not performed. 

[0034] If hot blast is blown into opening 25A through the hot blast blowing-in opening 26 prepared in 
the guide electrode holder 25 from this condition, the temperature inside opening 25A will rise 
abruptly. Thereby, in a normal state, when the bend 32 in the location shown with the broken line of 
drawing 6 reverts to the condition which shows as the continuous line which is in a storage condition ■ 
with the heat of hot blast, the head 31 **** according to a projection and the elastic force of a bend 
32 at the check point of the control surface of the inspected circuit board until the head 31 of each 
probe 30 exceeds the height of contact regulation pin 30A. Since the storage condition which should 
restore a bend 32 is unified and the amount of projection of the head 31 of each probe 30 according 
to heat at this time is altogether made equal, **** of the head 31 to the check point of the control 
surface of the inspected circuit board is carried out to homogeneity. 

[0035] Thereby, the check point of the control surface of the inspected circuit board flows through 
the head 31, the connection material 41, and cable 40 of a probe 30, and various kinds of inspection 
is conducted by the circuit checking universal circuit tester of a graphic display abbreviation. 
[0036] Moreover, removal of the screw of a graphic display abbreviation with which the pin 
maintenance plate 22 is equipped can perform easily exchange of the pin maintenance block 24 which 
is a test head, and the guide electrode holder 25. Furthermore, changing hot blast into blasting and 
changing a bend 32 into a direct-like condition to a bend 32, exchange of each probe 30 can be easily 
performed by inserting the new probe 30 in a direct-like condition of a probe 30 in reverse, after 
drawing out an other end side. Moreover, after drawing out the other end as it is since a bend 
deforms easily when a probe 30 is used as a superelastic alloy, it can carry out easily by inserting the 
new probe 30 in reverse. 

[0037] Thus, since the projection direction of the bend 32 of each probe 30 was arranged in the 
direction which intersects perpendicularly to the arrangement direction of a probe 30 in this example 
and the deformation direction of the bend 32 of each probe 30 was made into the same direction 
Since contact does not arise between probe 30, the pitch between ****** probe 30 can be narrowed 
and, thereby, electronic parts, such as IC components with the lead wire of a ** pitch, can be 
inspected easily. 

[0038] Moreover, since the storage condition that the amount of projection of the head 31 of each 
probe 30 by heat should restore a bend 32 is unified and **** of the head 31 to the check point of 
the control surface of the inspected circuit board is carried out to homogeneity, ****** to the check 
point of the control surface of the inspected circuit board becomes uniform, and the damage to a 
check point is avoided. 

[0039] Furthermore, since the head 31 of a probe 30 **** uniformly to each check point and contact 
resistance etc. can be maintained at homogeneity also in inspection of electronic parts, such as IC 
which operates especially with a minute current, the dependability of inspection precision can be 
raised. 

[0040] Furthermore, since a bend 32 is restored to a storage condition by applying heat to a bend 32 
and the metal fatigue by elastic deformation like before does not arise, projection of the head 31 of a 
probe 30 can also solve the problem in the field of endurance again. 

[0041] In addition, although this example explained the case where the configuration of a bend 32 was 
made intp a semicircle arc, as shown not ojily in this example.but in , .drawing 8 , it is good also as 




[0042] 

[Effect of the Invention] As explained above, according to the probe for an electrical circuit test of 
this invention, ****** to the check point of a probe can be obtained by the bend by bending 
processing prepared at least in the pars intermedia of a probe. 

[0043] Moreover, since the directivity of the bend of a probe is unified and contact by the elastic 
deformation between probes is not produced when two or more implantation of a guide electrode 
holder and the linear probe single to a pin maintenance block is carried out, pitch spacing of each 
probe can be narrowed. 

[0044] Furthermore, since the guide electrode holder and the pin maintenance block are attached 
free [ attachment and detachment ] to the pin maintenance plate, a probe is easily exchangeable by 





exchanging a guide electrode holder and a pin maintenance block. 

[0045] Furthermore, since the restoration condition of the bend of each probe can be unified by 
forming a single linear probe with a shape memory alloy again, ****** of the probe to the check point 
of the inspected circuit board can be equalized and ****** becomes equal collectively, inspection 
precision can be raised. 

[0046] Moreover, since a bend is restored to a storage condition by applying heat to a bend and the 
metal fatigue by elastic deformation like before does not arise, projection of a probe can also solve 
the problem in the field of endurance. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing an example of the probe card of circuit checking formed minutely in 
the conventional silicon wafer. 

[Drawing 2] It is drawing showing the probe card of drawing 1 . 

[Drawing 3] It is the sectional view showing an example of the conventional probe for an electrical 
circuit test. 

[Drawing 4] It is the perspective view showing one example of the probe for an electrical circuit test 
of this invention. 

[Drawing 5] It is the sectional view showing the internal configuration of the probe for an electrical 
circuit test of drawing 4 . 

[ Drawin g 6] It is the sectional view showing the internal configuration of the probe for an electrical 
circuit test of drawing 4 . 

[Drawing 7] It is the sectional view showing the connection material for connecting the probe and 
cable of drawing 5 . 

[Dr awing 8] It is drawing showing other examples at the time of changing the configuration of the 

bend of drawing 6 . 

[Description of Notations] 

20 Probe Card 

22 Pin Maintenance Plate 

24 Pin Maintenance Block 

25 Guide Electrode Holder 

26 Hot Blast Blowing-in Opening 

30 Probe 

30A Contact regulation pin 

31 Head 

32 Bend 

40 Cable 

41 Connection Material 
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DRAWINGS 



[Drawing 2] 




[Drawing 4] 




[Drawing 7] 
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